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Introduction: Arterial dissection commonly affects the thoracic aorta and is associated with high morbidity and mortality
rates. Although dissection of the abdominal aorta is considered rare, liberal use of diagnostic computed tomographic scan
imaging for evaluation of abdominal pain has identified this process with increasing frequency. Because the clinical
features and therapeutic options of isolated abdominal aortic dissection are not well characterized, we reviewed our recent
experience and provide an algorithm for treatment.
Patients and Results: Since 1996, we have treated 10 patients with abdominal aortic dissection. The mean age was 62 
17 years, and 40% were female. Presentation included abdominal pain in seven patients and lower extremity ischemia in
one patient. Dissection was asymptomatic in two of the patients. Hypertension, smoking history, remote trauma, and
claudication were noted in four, three, two, and two of the patients, respectively. Three patients had abdominal
tenderness, three had a pulsatile mass, and five had a benign abdominal examination. The diagnosis of dissection was
made on abdominal computed tomographic scan in eight cases, on arteriogram in one case, and at operation in one case.
No patient had an associated thoracic aortic dissection. The dissection flap originated below or at the renal arteries in nine
of the cases and at the superior mesenteric artery in one case. Length of the dissection ranged between 21 and 110 mm,
and in three patients, the dissection flap extended beyond the aortic bifurcation into the common iliac arteries. In three
patients who had an aortogram, evidence of flow limitation was found on the basis of the presence of aortic stenosis or
occlusion. Treatment consisted of aortic stent graft deployment in one patient, direct aortic reconstruction in three
patients, and observation in the remaining six patients.
Conclusion: Although the natural history of isolated abdominal aortic dissection has not been well defined, our experience
adds to the understanding of this rare process. Because aneurysmal degeneration can occur, close surveillance is indicated
if definitive treatment is not used initially. Patients with ischemic symptoms and those with intractable pain need
intervention, the nature of which should be based on risk profile and aortoiliac anatomy. (J Vasc Surg 2002;36:205-10.)
Aortic dissection occurs when layers of the aortic wall
separate as a result of extraluminal entry of blood through
an intimal tear. This often catastrophic process commonly
involves the thoracic aorta, and dissection limited to the
abdominal aorta is rare.1,2 Because natural history and
treatment strategies of isolated abdominal aortic dissection
(IAAD) are based on case reports and small case series, they
remain poorly defined. We describe the largest published
case series of IAAD and propose a treatment algorithm for
this unusual disorder.
MATERIALS AND METHODS
Between January 1996 and July 2001, we reviewed the
records of all patients diagnosed with IAAD at the Cedars-
Sinai Medical Center in Los Angeles, Calif (patients 1 to 8),
and at the Dartmouth-Hitchcock Medical Center in Leba-
non, NH (patients 9 and 10; Table I). Data were obtained
from patient charts, imaging studies, and telephone inter-
views. Initial imaging studies consisted of computed tomo-
graphic (CT) scans, magnetic resonance imaging (MRI)
scans, and arteriograms. Original films were reviewed when
available. In three patients, information was obtained from
radiologic reports. Only those patients definitively shown
not to have a concomitant thoracic dissection with con-
trast-enhanced chest CT scan were considered. Extent of
dissection was measured with CT scan and at laparotomy in
selected patients. Nondissected aorta was defined by the
absence of both a “double-barreled” aorta and adjacent
asymmetric aortic wall thickening. Mean calculations were
expressed with standard deviation determinations. Mea-
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surements of aortic diameters were performed with calipers.
Degree of aortic calcification in the area of the dissection
was quantitated with the aortic calcification index (ACI),
which was defined as follows: 1, no calcification; 2, mild
calcification; 3, moderate noncircumferential calcification;
and 4, severe, circumferential calcification. Patients were
followed with routine office visits and annual abdominal
CT scan or MRI.
RESULTS
Ten patients with IAAD were identified (Table I). This
group consisted of six men and four women with a mean
age at diagnosis of 62 17 years (range, 36 to 94 years). In
this group, eight patients were white, one was African
American, and one was Asian.
Abdominal pain, the most common presenting symp-
tom, was noted in seven patients. The pain was described as
radiating to the back in one patient. One patient had
bilateral lower extremity rest pain, and two patients were
asymptomatic. Hypertension was present in four patients,
three patients had a history of smoking cigarettes, and one
patient had diet-controlled diabetes mellitus. Three pa-
tients had a history of low-grade fevers. Two patients had a
history of claudication, one patient had an asymptomatic
carotid stenosis, and one patient was noted on angiography
to have small dilatations and stenoses of the left colic artery
that resembled fibromuscular dysplasia. Two patients had a
history of remote high-velocity trauma, and two patients
were asymptomatic. No one had a history of previous
intraaortic catheter instrumentation or aortic surgery.
Only three of the seven patients with abdominal pain
had abdominal tenderness, which in all cases was perium-
bilical. Three patients were noted to have a palpable pulsa-
tile abdominal mass. The patient with bilateral rest pain had
no femoral or distal pulses and had stage IIIA ischemia.
Normal ankle pulses were found in seven of the 10 patients.
The diagnosis of abdominal aortic dissection was made
with abdominal CT scan in eight patients, with aortography
in one patient, and at operation in one patient. In all cases,
chest CT scan revealed no evidence of thoracic aortic
dissection. The dissection originated at least 20 mm below
the renal arteries in six patients, at the level of the renal
arteries in three, and at the superior mesenteric artery in
one (Table II). In seven patients, the dissection terminated
at least 6 mm above the aortic bifurcation, and in three, the
process continued to the common iliac arteries. In five
patients, the dissection flap either originated or terminated
at a patent inferior mesenteric artery. The length of the
dissection ranged from 21 to 110 mm as measured with
axial abdominal CT. Fig 1 shows the typical CT scan
appearance of a dissected infrarenal aorta. In the three
patients who underwent study with aortography, all visual-
ized dissections appeared to narrow the aortic lumen by at
least 50% and cause flow limitation (Fig 2). The mean aortic
diameter at the celiac artery was 22  3 mm (range, 20 to
28 mm), and the mean minimal aortic diameter was 18 3
Table I. Patient presentation and demographics
Patient Age (y)/gender Symptoms Other arterial diseases HTN Trauma Physical examination Diagnosis
1 68/F Abd pain, fever None No None Pulsatile abd mass Abd CT
2 41/M None None No SA Unremarkable Abd CT
3 63/F Abd pain, fever Left colic artery aneurysms No None Unremarkable Abd CT
4 94/F Abd pain None No None Tender abdomen Abd CT
5 58/M Bilateral rest pain Infraaortic occlusive Yes None No infrainguinal pulses Angiography
6 36/F Abd pain None No None Pulsatile abd mass Laparotomy
7 73/M Abd pain None Yes None Tender abdomen Abd CT
8 57/M None Carotid stenosis Yes None Unremarkable Abd CT
9 52/M Abd pain None No MVA Unremarkable Abd CT
10 73/M Abd pain, fever Infraaortic occlusive Yes None Tender, pulsatile abd mass Abd CT
HTN, Hypertension; MVA, motor vehicle accident; SA, skiing accident; abd, abdominal.
Table II. Aortic measurements and determinations
Patient Entry site Distal extent Length Max Ao ACI
1 At IMA Proximal left CIA 73 mm 24 mm 3
2 20 mm below RA IMA 55 mm NA 1
3 At SMA Bilateral CIA 110 mm 23 mm 2
4 20 mm below RA 30 mm above bif (IMA) 30 mm 20 mm 4
5 40 mm below RA 9 mm above bif 42 mm 27 mm 3
6 At RA 30 mm above bif NA 40 mm 1
7 At IMA 15 mm above bif 21 mm 15 mm 2
8 26 mm below RA 6 mm above bif (IMA) 30 mm 38 mm NA
9 At RA 10 mm above bif 76 mm 20 mm 1
10 At RA Proximal left CIA 60 mm 35 mm 2
Max Ao, Maximal aortic diameter; IMA, inferior mesenteric artery; CIA, common iliac artery; SMA, superior mesenteric artery; RA, renal artery; NA, not
available; bif, aortic bifurcation.
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mm (range, 13 to 21 mm). The mean maximal infrarenal
aortic diameter was 27 9 mm (range, 15 to 40 mm; Table
II). Patient 6 had a saccular aneurysm of the infrarenal aorta
that measured 4.0 cm. Patient 8 had a juxtarenal fusiform
aneurysm measuring 3.8 cm, and patient 10 had a 3.5-cm
infrarenal fusiform aneurysm with an associated small fluid
collection. The mean ACI was 2 1, although a wide range
of associated aortic calcification was noted.
Therapeutic intervention was performed in four pa-
tients (Table III). Patient 1 had unremitting abdominal
pain and, after the diagnosis of IAAD, underwent replace-
ment of the infrarenal aorta with a Dacron graft. On
exploration, the patient was noted to have diffuse inflam-
mation around the aorta, and pathologic evaluation of the
aortic specimen was significant for myxoid medial changes
and fibrosis. Patient 5 had aortic occlusion and concomi-
tant lower extremity ischemia. The patient was diagnosed
with aortic thrombosis and initially treated with thrombol-
ysis. Subsequently, patient 5 underwent endovascular re-
pair with a tube stent graft (Aneurx, Medtronic AVE, Santa
Rosa, Calif). The iliac arteries were relatively small, and the
deployment of the stent graft through a 16F sheath caused
a right common and external iliac dissection that was
treated with a femoral-femoral bypass graft. Patient 6 had a
saccular aneurysm of the aorta. During repair, an aortic
dissection was noted, and the patient underwent replace-
ment of the infrarenal aorta with a Dacron graft. Finally,
patient 10 had abdominal pain, high fevers, and a fluid
collection around the aorta. The patient was taken to the
operating room with a diagnosis of a ruptured mycotic
aneurysm. On exploration, patient 10 was noted to have a
small infrarenal aneurysm with associated dissection and a
contained posterior rupture. No purulence was found. The
patient underwent repair with a rifampicin-soaked Dacron
tube graft. After surgery, no left femoral pulse could be
identified and the left femoral artery was surgically ex-
plored. A retrograde iliac angiogram showed a flow-limiting
dissection in the common iliac artery that originated imme-
diately below the sutureline. This was repaired with a
self-expanding stent (Symphony, Boston Scientific, Natick,
Mass). Blood and aortic cultures grew out Listeria monocy-
togenes, and the patient underwent treatment with long-
term antibiotic therapy.
Six patients underwent conservative treatment with
antihypertensive therapy and serial abdominal CT scan or
MRI. In all patients, abdominal pain, if present, resolved
within 1 month. Two of these patients were followed up for
more than 12 months. Abdominal CT scan at 2 and 5 years
showed no significant change in IAAD or presence of
abdominal aortic aneurysm (AAA).
DISCUSSION
Isolated dissection of the abdominal aorta is rare. In a
collective review of 398 patients with aortic dissection, only
10 cases (2.5%) were limited to the abdominal aorta.2 The
landmark study by DeBakey et al3 of 527 patients failed to
mention any case of IAAD. In an autopsy study of 182
patients with spontaneous aortic dissection, only 1% were
noted to have dissection limited to the abdominal aorta.4
Fig 1. Abdominal CT scan of patient 5 shows double-barrel
appearance of dissected infrarenal aorta.
Fig 2. Aortogram of patient 1 shows angiographic appearance of
abdominal aortic dissection, which extends to left common iliac
artery. Significant compromise of aortic lumen is evident.
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Previous notation of this diagnosis has therefore been rel-
egated to case reports and small case series, the largest of
which consists of seven patients.5 A review of world litera-
ture by Graham et al6 in 1988 yielded only 47 patients with
this disorder.
Abdominal aortic dissection can be classified as iatro-
genic, traumatic, and spontaneous, and case reports of each
etiology have been published.7-11 Furthermore, although
no formal classification of IAAD on the basis of duration of
symptoms exists, use of the terms acute and chronic as
defined for thoracic aortic dissection is useful.1 We set out
to retrospectively review our experience with IAAD and
attempt to further define its management.
The patient cohort mean age at diagnosis of 62 years is
similar to the mean age of 59 years reported by Graham et
al.6 Furthermore, the age is similar to the median age of
presentation of thoracic aortic dissection.3 In our series,
60% of patients were male, which is similar to the 67% male
preponderance reported by Graham et al6 but different
from the single institutional experience of seven patients
reported by Becquemin et al5 in which 86% of patients were
male. Most of our patients were white, as were those in
other reports.6
Abdominal pain was present in 70% of our patients and
was the most common presenting symptom in 49% and
57% of patients reported by Graham et al6 and Becquemin
et al,5 respectively. Three patients had low-grade fevers.
Fever has been noted in certain patients with thoracic
dissection but has not been previously described in
IAAD.12 In our series, only one patient had acute lower
extremity ischemia. This appeared to be a relatively rare
presentation in most institutional case series.5,6,13,14 Eight
of 10 of our patients had an acute presentation, which
conforms to the 70% rate of acute IAAD reported in the
literature.6 Two of our patients were asymptomatic, which
is similar to the 17% asymptomatic rate found in the review
by Graham et al.6
Two patients had a history of remote high-velocity
trauma. Of those, one had no abdominal symptoms and
one had pain that resolved over the course of a week. Acute
abdominal aortic dissection in the setting of trauma has
been reported.6,11 Although it is difficult to incontrovert-
ibly prove that blunt trauma has resulted in chronic abdom-
inal aortic dissection, it may have been the source of dissec-
tion in our two patients.
Hypertension is a significant risk factor for thoracic
aortic dissection1,2 but was only present in 40% of our
patients. Other investigators have reported up to a 70%
association between hypertension and IAAD.5,6 Although
Marfan’s syndrome may be common in certain patients
with thoracic aortic dissection, neither our nor any reported
series describe this disorder associated with IAAD.5,6,9,13
Physical examination of most of our patients was non-
specific, although several patients had periaortic abdominal
tenderness. This reflects physical findings in other series.6
Although none of our patients had hypotension, 15% of
patients in Graham et al’s6 collected review were seen with
shock. Presentation of IAAD with hypotension correlated
poorly with survival.
Diagnosis of abdominal aortic dissection in the litera-
ture varies according to time period of presentation. Most
early cases were diagnosed at surgical exploration or at
autopsy.6 Recently, diagnoses on the basis of ultrasound
scan,15 CT scan,14 angiography,16 and MRI17 have been
reported. In our series, aortic dissection was identified in all
but two patients with abdominal CT scan. Because most of
our patients were first diagnosed within the past 2 years, the
possibility that diagnosis of this entity may be enhanced
with frequent use of CT scanning in our community may
exist. Furthermore, certain cases of dissection may possibly
be incidental and not related to the etiology of abdominal
pain. For instance, it is likely that the etiology of IAAD in
patient 9 was the remote motor vehicle accident and his
abdominal symptoms were not caused by his dissection.
The precise location of the intimal tear is difficult to
identify with imaging studies, and therefore, the exact
locations of the dissection entry and exit points are often
ambiguous. CT imaging allows for identification of dissec-
tion not only on the basis of the presence of a double-
barreled aorta but also on the degree of often asymmetric
vessel wall thickening immediately adjacent to obvious
aortic dissection. Therefore, an aortic slice showing absence
of asymmetric intraluminal thrombus above a slice showing
obvious dissection can be interpreted as being free of
dissection and therefore free of entry or exit points. CT
scan–based definition of dissection location has inherent
Table III. Patient treatment and follow-up
Patient Age (y)/gender Intervention Follow-up period
1 68/F Open replacement 24 mo
2 41/M Observation 9 mo
3 63/F Observation 24 mo
4 94/F Observation 11 mo
5 58/M Lysis, stent graft 9 mo
6 36/F Open replacement 12 mo
7 73/M Observation 2 mo
8 57/M Refused operation 3 mo
9 52/M Observation 60 mo
10 73/M Open replacement 24 mo
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error but nevertheless provides valuable information. Al-
though intravascular ultrasound scan may increase the ac-
curacy of location of the tear, intraoperative evaluation and
autopsy are clearly the most accurate methods.
Although the most common entry site of DeBakey type
III aortic dissection is at the aortic isthmus, isolated ab-
dominal dissections tend to occur below the renal arteries.
In the series by Becquemin et al,5 six of seven patients had
dissection entry sites between the renal arteries and the
inferior mesenteric artery. We have found this to be true in
nine of our 10 patients. Of interest is that in five patients the
dissection either originated or terminated at a patent infe-
rior mesenteric artery. Presence of atherosclerotic plaque at
the origin of the inferior mesenteric artery, in a nonaneu-
rysmal aorta, may be responsible for this phenomenon.
Aneurysmal degeneration of the aorta may cause or
result from aortic dissection. In the thoracic aorta, DeBakey
type III chronic dissection is associated with up to 30% risk
of aneurysmal degeneration.3 Furthermore, up to 5% of
acute dissections occur in the aorta of patients with coexis-
tent or previously operated degenerative aneurysmal dis-
ease.18 In our series, three patients had a small aneurysm
associated with IAAD. Six of seven patients in Becquemin
et al’s5 series had aneurysmal degeneration of the abdomi-
nal aorta, and a significant number of associated AAAs was
noted in other case series.10,13 Presence of calcification in
many of our patients underscores the degenerative process
that takes place in the aortic wall of these patients. Al-
though the ACI of our patients was 2 1, implying a mild
degree of calcification, the range was quite broad. It ap-
peared that ACI correlated best with age, although the
small sample size does not make rigorous statistical analysis
possible.
The natural history of IAAD is not well established
because of the rarity of the condition and its association
with a broad range of clinical presentations and anatomic
findings. Treatment risk in IAAD is significantly less than
that for descending thoracic aortic dissection.1,5 Reasons
for intervention in patients with IAAD include aortic rup-
ture, lower extremity ischemia, unremitting pain, associ-
ated aortic aneurysm, and prevention of future aneurysmal
degeneration.
Aortic rupture in IAAD occurred in 28% of patients
reported by Graham et al6 and was associated with a more
than 90% risk of death. Despite aortic rupture, patient 10
did well. Patients with limb-threatening lower extremity
ischemia demand intervention as do most patients with
DeBakey type III dissection and branch compromise.19
Unremitting pain with IAAD, as noted in patient 1, is
an indication for intervention once other possible etiologies
have been excluded, if the risk of perioperative mortality
and morbidity is acceptably low. Duration of pain necessary
to prompt intervention is not defined and must be consid-
ered on a case-by-case basis.
Presence of IAAD with an associated AAA is an indica-
tion for aortic repair because their coexistence has been
linked to a significant risk of aortic rupture. In their land-
mark article on the natural history of concomitant infra-
renal aortic aneurysm and dissection, Cambria et al18 re-
ported on five patients with infrarenal AAA who had
associated DeBakey type III dissection that extended to or
involved the infrarenal AAA. Four of these patients had
aneurysm rupture and death. In three patients, rupture
occurred at the junction of the dissection process and the
aneurysm. These data make intuitive sense: dissection
weakens the integrity of the abdominal wall and, according
to the Law of Laplace, allows for increase in wall tension of
the aneurysmal aorta on the basis of both decrease of vessel
wall thickness and increase in luminal radius. Three of our
patients had small AAAs, and all were offered intervention.
The size of AAA for which to intervene is poorly defined,
but the aortic diameter threshold for intervention should
probably be lowered in patients at good risk. Because
patient 10 had aortic rupture with an aortic diameter of 3.5
cm, we recommend considering all patients at good risk
with IAAD and AAA of greater than 3 cm in diameter for
elective repair.
Future aneurysmal degeneration in patients with IAAD
is the final reason to intervene. The risk of aneurysm
formation approaches 35% in the dissected thoracic aorta.20
The natural history of aneurysmal degeneration of the
dissected abdominal aorta is unknown. In our case series,
only two patients have been followed up more than 1 year
with abdominal CT scans. These scans failed to show any
change in aortic diameter. Further long-term follow-up of
patients with conservative treatment will be necessary be-
fore any conclusions regarding this issue can be made. At
this point, no conclusive evidence is found that prophylac-
tic procedures in patients with IAAD are indicated.
Conservative therapy in patients with IAAD includes
antihypertensive medication, if necessary, and careful fol-
low-up. We elected to manage one of our asymptomatic
patients (patient 2) with chronic IAAD with yearly abdom-
inal CT scans. The asymptomatic patient who had an
associated small aneurysm (patient 8) was offered interven-
tion but refused. Patients with acute IAAD in whom ab-
dominal pain resolved were followed up with yearly CT
scans.
Intervention for IAAD has included operative and en-
dovascular repair of the aorta.5,6,9,11,21 Operative treat-
ment of IAAD includes replacement of the diseased aorta.
The proximal flap, if it extends above the aortic clamp, is
secured by taking big bites on the aorta and by using felt
pledgets. Because dissection may extend to the iliac arteries
and this extension may be occult, aortobifemoral grafting is
recommended. This point is well illustrated in patient 10,
who underwent tube graft repair of the infected ruptured
aorta that was complicated by common iliac occlusion
because of unrecognized extension of the dissection. It is
also possible that the iliac dissection that was noted after
stent graft deployment in patient 5 was not iatrogenic but
rather synchronous to the aortic dissection.
Treatment of acute thoracic dissection with stent grafts
has been found to have high technical and clinical success
with acceptable morbidity and mortality rates.22 Stents and
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stent grafts have been successfully used to treat IAAD,11,21
and we elected to treat patient 5 with a stent graft. The
ensuing iliac dissection was probably caused by the over-
sized delivery device and reinforces the importance of care-
fully evaluating the size and morphology of femoral and
iliac arteries. Furthermore, friability of the aortoiliac seg-
ment in these patients may increase risk of injury during
guidewire and catheter manipulations. Identification of the
true lumen is critical at angiography and may be facilitated
with retrograde access from both femoral arteries. Throm-
bolysis, although used in patient 5, has few if any indica-
tions in the treatment of IAAD with acute aortic occlusion.
Typically, these patients are best served with operative
intervention.
Although much is still needed to be learned about
IAAD, we propose an opinion-based treatment algorithm
drawn from our experience and the reports of other inves-
tigators.5,6 Patients with IAAD and aortic rupture should
be treated with emergent surgical aortic replacement. Al-
though use of a tube graft is indicated in patients in
unstable condition, aortobifemoral bypass may be more
appropriate in those who are more stable.
Patients with abdominal pain need to have an evalua-
tion to rule out other disease. If no other source of pain is
found and pain is unremitting, aortic repair should be
considered. Although both surgical and endovascular ap-
proaches can be used, open repair may be advisable in
patients with acceptable operative risk because of the pos-
sibility for full intraoperative exploration to rule out coex-
isting intraabdominal disease. If an endovascular approach
is selected, stent graft placement instead of stent placement
may be more durable because interstices in the stent may
theoretically allow for aortic expansion. Care must be taken
to ensure that access arteries are large enough to accommo-
date the delivery sheath.
Patients with lower extremity ischemia may be treated
with either open or endovascular techniques. This decision
should be made on the basis of perioperative risk, arterial
dimensions, and arterial morphology.
Finally, those patients with asymptomatic IAAD should
be treated with antihypertensive medication if necessary.
Yearly imaging studies with abdominal CT scan or MRI
should be performed. Although the risk of development of
thoracic dissection in patients with IAAD is unknown, any
chest symptoms should prompt a contrast-enhanced chest
CT scan. Surveillance should be continued until the natural
history of IAAD is better defined.
Dissection of the abdominal aorta is a rare condition
that may have a number of clinical presentations. Although
natural history of this process is not well described, sound
therapeutic algorithms can be constructed for expedient
patient care.
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